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Risks of lung cancer, chronic bronchitis, ischaemic 
heart disease, and stroke in relation to type of cigarette 
smoked 

M R ALDERSON,* P N LEE,+ AND R WANG + 

From the Institute of Cancer Research, Sutton, Surrey 


SUMMARY In a case control study of over 12 000 inpatients aged 35-74, risk of lung cancer, 
chronic bronchitis, and, particularly in those aged 35-54, ischaemic heart disease was positively 
associated with the number of manufactured cigarettes smoked daily and was negatively associated 
with long term giving up. Risk of stroke was not clearly related to smoking. Among manufactured 
cigarette smokers, lung cancer risk tended to be lowest in those who had always smoked filter 
cigarettes. This pattern was, however, evident only in men who additionally smoked pipes, cigars or 
handrolled cigarettes and in women, not being seen in men who smoked only manufactured 
cigarettes. Risk of lung cancer was not clearly related to time of switch to filter cigarettes. A 
markedly lower risk of chronic bronchitis was seen in men, but not women, who smoked filter 
rather than plain cigarettes. Heart disease risk did not vary by type of cigarette smoked 10 years 
before admission, but, compared with those who had never smoked filter cigarettes, those who had 
ever smoked filter cigarettes had a higher risk in men and a-lower risk in younger women. 
Compared with the general population, markedly more controls were ex-smokers, suggesting 
incipient disease, whether or not smoking related, may alter smoking habits, thus affecting the 
interpretability of the findings. Control smokers were also relatively much more likely to report 
smoking plain cigarettes than expected. This comparison, not made in other studies relating risk to 
type of cigarette smoked, indicates that great care must be taken in verifying validity of reported 
smoking habits. While our findings are compatible with other evidence that risk of lung cancer and 
chronic bronchitis is probably reduced by switching from plain to filter cigarettes, they underline 
the difficulties in obtaining valid evidence from epidemiological studies. 


In 1950 nearly all British smokers consumed 
untipped plain cigarettes with mean tar yields of over 
30 mg. In 1976, when this study was planned. 88% of 
cigarettes smoked had filters, and mean tar yields had 
fallen to around 18 mg; these trends have continued 
subsequently. By 1976, only four studies^”* had 
coihpared risks of smoking associated diseases in 
smokers of high tar plain cigarettes and lower tar 
filter cigarettes. Only one study, by Dean et al,^ was 
carried out in the United Kingdom and it used a 
technique (comparison of smoking habits of 
c^’r’onrl-hnnd frorn relatives wirh 
those of the living population obtained directly) 
which is open to criticism. The main aim of -the 
present study was to relate type of cigarette smoked 

*Presen< address; Office of Population Censuses and Surveys. 

+PTescni address; 25 Cedar Road. Sullon. Surrey SM2 5DGr 

tPrescnt address: Deparcmeni of Epidemiology. Tiensin Medical College, 

Oiins. 


to prevalence of the same four index diagnoses—lung 
cancer (ICD 162), chronic bronchitis (ICD 491,492, 
496), ischaemic heart disease (ICD 410-414), and 
‘stroke’ (ICD 431-438, excluding subarachnoid 
haemorrhage)—that Dean had studied. This paper 
reports the results found and compares them with 
those from both the earlier studies'""* and seven more 
recent ones.""" A more extensive report is available 
on request from PNL. 

Methods and response 

The overall design was a case control study of 
hospital inpatients. For each index diagnosis, the 
intention was to interview 200 cases and 200 
matched controls in each of the eight sex/age cells (ie, 
male or female, and aged 35—44, 45-54, 55-64 or 
65-74). This gave a target of 12 800 patients, though 


Source: https://www.industrydocuments.ucsf.edu/docs/nhwk0000 
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for some categories (eg, young female chronic 
bronchitics) this would be unattainable. Patients 
were selected from medical (including chest 
medicine), thoracic surgery, and radiotherapy wards 
in hospitals with a large flow of such patients in major 
centres in 10 areas of the country. Interviewers 
visited the wards at regular intervals and selected 
cases based on provisional diagnosis. Controls were 
patients without one of the four index diseases, 
individually matched to cases on sex, age, hospital 
region, and, when possible, hospital ward and time of 
interview. The provisional diagnosis of the controls 
was not recorded; nor, at this stage, were controls 
with smoking associated diseases other than the four 
index diseases excluded. 

Altogether 12 693 interviews were achieved. The 
respondent was asked detailed questions on smoking, 
including brand smoked at admission and 1,3,5, and 
10 years before admission, and number of cigarettes 
smoked at these times, at ages 16, 20, 25, and at the 
age when cigarette smoking was heaviest. Smoking 
habits at time of disease onset were not directly 
recorded as the time would have been difficult to 
identify, and this would have complicated analysis. 
The questions on brand allowed categorisation of tar. 
nicotine, and, for some years, carbon monoxide 
levels. A separate question on time of switching from 
smoking mainly plain to mainly filter cigarettes was 
included. Other aspects of smoking were also 
investigated as well as a whole range of possible 
confounding variables. 

Final discharge diagnoses were subsequently- 
abstracted from the hospital records for II 847 
(93%) of the patients interviewed by HAA clerks or 
by more senior records staff after the HAA record 
had been completed. These diagnoses were used to 
reallocate cases and controls as necessary. Patients 
without a final diagnosis kept their provisional 
diagnosis. Patients with multiple index diseases on 
final diagnosis were classified as lung cancer, if 
present, and, if not, to the index disease provisionally- 
diagnosed. Overall 1966 (17%) of the patients for 
whom final diagnoses were available changed their 
status-, 1067 from case to control, 720 from control to 
case, and 179 from one type of case to another. 
Where changes had occurred, patients were 
regrouped into new case control pairs as appropriate. 

With the assistance of Sir Richard Doll and Mr 
Richard Peto, non-index diacnoce*: were ntac^lfied nc 
follows: 

class lA “definitely not smoking associated" 

class IB “probably not smoking associated" 

class 2A “probably smoking associated” 

class 2B “definitely smoking associated" 
Controls with no final diagnosis were considered 
class IB. At the end of this procedure there were 


4950 pairs with class i controls and 730 pairs with 
class 2 controls (table 1). 

Interviewing started in the Newcastle locality in 
1977 and in Leeds hospitals in 1978 and extended 
slowly to Manchester, Birmingham, Bristol, East 
Anglia, South Hampshire, Leicester, Nottingham, 
and Liverpool, ending in January 1982. Medical staff 
committees did not grant permission to interview in 
Oxford and Sheffield. Of 53 hospitals contacted in 
the 10 regions, seven declined to participate. Within 
the 46 hospitals, 11 clinicians approached did not 
wish their patients to be involved. Less than 1% of 
patients declined to be interviewed, while a few 
interviews were not completed for various reasons. 

The statistical methods used generally followed 
classical methods for analysis of data from case 
control studies,'* cases and controls being separately 
tabulated by several levels of the risk factor of 
interest (ie, a 2 x K table), with potential confounding 
factors taken account of by stratification. Results 
presented are for combined strata and show the 
(Mantel-Haenszel) relative risk together with the 
significance of its difference from a base level (risk 
1-0) and/or of the dose related trend. Analysis was 
generally restricted to comparison of cases with their 
matched class 1 controls. Analysis also generally 
excluded the five pairs with ages outside the range 
initially specified (see table 1). 

Results 

VALIDITY OF THE DATA 

Early on at each location patients were reinterviewed 
to check the quality of work of the interviewers and 
the reproducibility of the answers. These 508 second 
interviews were completed by a more senior 


Table I Number of matched pairs after reallocation by 
class of control 


Sejc 

Index disease 

Class 1 control 

Age (yrt 

25^4 

Alt* 

Oassl 

control 

Arty 

pair 

Male 

Lung cancer 

375 

443 

819 

206 

1025 


Chronic bronchitis 

197 

340 

537 

130 

667 


IHD 

412 

399 

811 

139 

950 


Stroke 

141 

319 

460 

118 

578 


T 


■« 


rrvn 

,'::i 

Female 

Lung cancer 

204 

426 

630 

46 

676 


Chronic bronchitis 

125 

333 

460 

36 

496 


fHD 

309 

402 

7J2 

21 

733 


Stroke 

126 

394 

521 

34 

555. 


Totals 

764 

1555 

2323 

137 

2460 


*One male and four female pairs outside age range 35-74. 
[HD^isctiaemic heart disease. 
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interviewer, usually within a few days of the first 
interview. No significant differences were found for 
questions having numerical answers. For most 
questions with qualitative answers, agreement was 
reached for well over 95% of patients. For the 
questions on reason for changing smoking habits and 
on brand smoked 10 years ago, discrepancies 
occurred in 3-S to 5% of answers. 

The final discharge diagnoses of 1002 patients 
were independently abstracted by MRA from the 
clinical records. Comparison with the diagnoses 
abstracted by the records staff showed no difference 
for 88%. a minor difference for I0'6%, and a major 
difference that would have affected allocation of the 
patients for I’4%. 

All subjects who smoked manufactured cigarettes 
were asked whether these were filter or plain and. in a 
separate question, what the brand was. This allowed 
comparison of fiiter/plain status as directly asked and 
as indirectly assessed from the brand. The 
discrepancy between these two sources of 
information rose from 2-3% at the time of admission 
to 8-10% for smoking habits 10 years before 
admission. The proportion classified as plain smokers 
was, however, similar from the two sources. 

Further validity checks were made by comparing 
smoking habits of class 1 controls with those seen in 
population surveys conducted for the Tobacco 
Research Council (TRC)^® (table 2). At admission, 
the hospital controls have a similar proportion who 
have never smoked, a considerably higher 
percentage of ex-smokers, and a lower percentage of 
current smokers of filter cigarettes and of other 
products (pipe, cigar, handrolled cigarettes). The 
increase in ex-smokers among hospital controls 
indicates an appreciable bias. 

Among controls who smoked manufactured 
cigarettes, a markedly higher percentage reported 


Table 2 Comparison ofsmok-ing habits reported by class ! 
control patients and by respondents in Tobacco Research 
Council (TRC) surveys 




Males 


females 

Smoking habit 

Time 

TRC 

Controls TRC 

Controls 

Frrceniagt of lotai population* 





Never smoked 

At admission 

18-2 

15 5 

44.4 

43-2 

Ex'Smokers 

At admission 

26-9 

40-1 

17-9 

28-1 

Smok<n—n05 man. ajs. 

At admission 

17-6 

lt -8 

ua 

0-4 

Manufactured cigarettes 






Plain 

At admission 

5'7 

7-8 

1-9 

3-2 

Percentage af all manufactured cigpreites jmokers* 




Plain 

1979 

17 6 

25-6 

4-8 

12-3 

Plain 

I97b 

22 3 

30 9 

7-2 

15-0 

Plain 

1974 

29-2 

35-6 

10-4 

19*0 

Plain 

1969 

360 

4§-0 

17 2 

26 S 


’Standardised foi age and year ol admission. 
'^Siandardised for age and region. 


M R Alderson, P N Lee, and R Wang 

smoking plain cigarettes than expected from TRC 
national survey data. This was evident not only at 
admission, but also in earlier years (table 2). Over the 
whole period the odds of a class 1 control being a 
plain smoker relative to the TRC national data 
averages around 1-5 for males and 2-2 for females. 
This bias is large compared with the estimates of 
plain/filter relative risk reported in other studies. 

“COMPENSATION” 

Smokers who switch to cigarettes with reduced tar 
and nicotine might in theory “compensate” by 
increasing numbers of cigarettes smoked or by 
altering the way they smoked. No evidence of 
increased consumption was seen in analyses 
comparing smokers who had or had not decreased 
the nicotine yield of the brand they smoked between 
10 and 5 years before admission. It was not possible 
to evaluate the second form of compensation. 

RELATIVE RISK IN RELATION TO SMOKING 

Table 3 presents risks by lifetime history of smoking. 
In both sexes cigarette smoking was highly 
significantly associated with lung cancer, chronic 
bronchitis, and. in the 35-54 age group, ischaemic 
heart disease. It was .not significantly associated with 
ischaemic heart disease in older subjects or with 
stroke. Risks of lung cancer and chronic bronchitis 
were higher, though not significantly, in handrolled 
than in manufactured cigarette smokers. In the 
absence of cigarettes, pipe and/or cigar smoking was 
associated with an increased risk of lung cancer but 
not of other diseases. Additional analysis showed 
smoking to be more strongly associated with 
squamous and small cell lung cancer than with other 
types of lung cancer. 

In table 3, comparisons are based on final 
diagnosis. Comparison was also made of those whose 
diagnosis had or had not changed from that 
provisionally assigned. While some differences in 
smoking habits were seen, in particular a tendency 
for control patients originally interviewed as cases to 
be more often smokers than those originally 
interviewed as controls, the extent of any potential 
bias seemed slight (see fuM report for details). 

In both sexes, number of manufactured cigarettes 
smoked per day at time of heaviest smoking was 
significantly related to lung cancer, chronic 
bronchitis, and, in those aged 35-54, ischaemic heart 

UJiscafsC. Ill ictuaicb, u uu:>c-~iciaLii,/ii (vu:» aKbu ius 

. ischaemic heart disease in the older age group. 

Table 4 presents risks by time manufactured 
cigarettes were last smoked. Compared with those 
Stiil smoking at admission, risk of lung cancer was 
significantly increased among those last smoking one 
or three years before, presumably because many 



Source: https://www.industrydocuments.ucsf.edu/docs/nhwk0000 
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Table 3 Relative risk. (R) of index diseases compared with those who have never smoked by lifetime history of smoking 
(standardised for age) together with number of cases (Ni) and controls {N2} 


Sex 

Lifetime history of Smoking 


Irvdex diseases 






Lung 

cancer 

CVrroflic 

bronchitis 

IHD 

35S4 


IHD 

55-74 

Stroke 

Male 

Never smoked 

R 

I'OO 

!>00 

1-00 


l-OO 

!-Q0 



NI 

15 

25 

46 


51 

60 



N2 

133 

63 

77 


49 

68 


Pipe and/or cigars, no dgareites 

R 

3-82 + + 

1-20 

0-73 


0-83 

M3 



Nl 

17 

8 

4 


21 

23 



N2 

35 

19 

9 


23 

23 


Pipe and/or agars and cigarettes 

R 

9'Q94 + + 

2-56 4-1. 

2-424 4 4 

0-83 

1-48 



Nl 

206 

113 

122 


112 

112 



N2 

179 

132 

85 


120 

84 


Handrolled cigarettes only 

R 

18*054+4 

5-744 4 4 

2-56 


1-00 

1-03 



Nl 

32 

21 

12 


6 

12 



N2 

13 

9 

10 


5 

13 


Handrolled and manufactured cigarettes 

R 

12-87444 

3-234 4 4 

2-424 4 

1-30 

1-06 



NI 

159 

92 

58 


31 

48 



N2 

100 

66 

48 


22 

50 


Manufactured cigarettes only 

R 

9-27f44 

2-82444 

1-634 


0-9! 

1-05 



Nl 

385 

27S 

161 


168 

201 



N2 

349 

243 

178 


175 

220 

Female 

Never smoked 

R 

l-QO 

I'QO 

1-00 


1-00 

100 



NI 

75 

105 

69 


156 

231 



N2 

243 

203 

119 


181 

239 


Manufactured cigarertes only 

R 

4-754^4 

2-794-4 

2-13 4 

44 

1-30 

MO 



Nl 

530 

333 

231 


232 

272 



N2 

371 

239 

184 


208 

267 

NB Women who have ever smoked pipes, cigars or handrolled cisarerces excluded. Conirols arc class L. 




4 + .+- p<0 001; +4 p<i0*01; 'rp<0-05; compared wicb never smoked. 






Table 4 

Relative risk (R) of index diseases by time last smoked manufactured cigarettes (standardised for age) 




Index diseases 









Lung 

Chroitic 


IHD 


IHD 

Sex 

Time Iasi smoked manufaemred cigarettes 


cancer 

bronckitis 


35-54 


55-74 

Male 

At admissiort 

R 

I-OO 

I'QQ 


1>00 


1-00 


1 or 3 yean before 

R 

1-Sl4f 

1-05 


1-27 


1-BO 


5 or 10 years before 

R 

0-43 — 

0-89 


0-68 


M4 


Earlier 

R 

0-32- 

0-65 


0-50 


1-55 


Never smokod 

R 

010 - 

0-33 — 

- 

0-56- 


1-37 

Female 

At admission 

R 

I-OO 

1-00 


1-00 


1-00 


1 or 3 years before 

R 

2'08+4 + 

0-85 


0-84 


0-73 


5 or lO years before 

R 

0-65 

101 


0-56 


0-74 


Earlier 

R 

0-28--“ 

0-5i“ 


(041) 


0-55- 


Never smoked 

R 

0-22 - 

0-29— 


0-41- 

— 

0-60— 


NB Subjects who have ever smoked pipes, agars or handrolled cigarettes excluded. Bracketed figure based on less than 10 cases. 
+ p<0'00l; -K + ,-- p<Q-0l; p<0-<j5; compared wrh at adrtvLssiian. 


smokers with lung cancer gave up smoking shortly 
before admission. Risk was significantly decreased 
among long-term ex-smokers. A similar pattern 
seemed to be true for chronic bronchitis, except that 
here sufferers may have given up smoking because of 
ihc uClUic <tULii»S3Joii. i ne 

evidence regarding heart disease is less clear, though 
long-term ex-smokers and never smokers had similar 
risks in all analyses. Here, and subsequently, results 
for stroke are not presented as no clear assodations 
with any aspect of smoking were seen. 

Table s romnarec rbb in nrC.ftnj. plain 

cigarettes. Standardisation takes account of possible 


confounding by number smoked. The tendency for 
smokers to change their habits because of disease is 
taken account of by ignoring recent changes in 
smoking, comparisons being based on lifetime habits 
up to three years before admission. In an additional 
analysis, noi snown m detail here, comparisons were 
made based on fiiter/plain status at specific time 
points, 3, 5 or 10 years before admission. 

In males, lung cancer was not significantly related 
to type of cigarette smoked. In females, some 
reduction in risk was seen in those who had never 
smoked plain eigui-crics, bul no iieiiu wascvhJcni in 
relation to length of use of filter cigarettes. Nor did 



Source: https://www.industrydocuments.ucsf.edu/docs/nhwkOOOO 
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Table 5 Relative risk (R)o/index diseases by lifedmc filteriplain smoking habits for those smoking manufactured cigarettes 
3 years before admission regardless of whether they subsequently gave up (standardised for age and number of cigarettes 
smoked 3 years before admission) together with number of cases (NI) and controls (N2) 


Scr 

Liftrime filurtplain smoking habits* 


/ndfx diabases 




Lung 

cancer 

Chronic 

bronchitis 

IHD 

35-54 

IHD 

55-74 


Always plain 

R 

l-Ofi 

2-00 

I-00 

1-00 



NI 

105 

70 

22 

23 



n: 

73 

36 

53 

42 


Switched to rtter up to 10 yean before 

R 

I-I3 

0-80 

2-96+ 

2-02 


admission 

N) 

47 

36 

23 

16 



NI 

28 

22 

10 

14 


Switched to filter more than Id vears 

R 

1-09 

043-- 

1‘69 

1-68 


before admission 

NI 

125 

49 

65 

42 



N2 

88 

64 

57 

44 


Always filter 

R 

1-48 

0-2S— 

1-78 

2-67 



NI 

35 

8 

19 

11 



NZ 

24 

16 

19 

7 


Ever filtcr/ficvcr filter 

R 

]'20 

0-50— 

1’83 

1'90 


Never plain/ever plain 

R 

148 

045 

1-05 

1-85 

Female 

Alwayi plain 

R 

100 

I'OO 

t-00 

I-00 



Ni 

62 

33 

23 

22 



N2 

37 

23 

4 

22 


Switched to filler up to If) years before 

R 

4-04 

2-47 

018- 

1-02 


admission 

NI 

44 

30 

17 

22 



N2 

23 

14 

23 

14 


Switched to filter more than JO years 

R 

I 41 

Me 

0 39 

]-55 


before admission 

NI 

170 

83 

85 

52 



N2 

69 

40 

54 

36 


Always filter 

R 

d-85 

0'75 

O'24- 

r-32 



NI 

234 

61 

73 

51 



N2 

100 

63 

61 

43 


Ever filter/never filter 

R 

1-Q9 

1-04 

0-27- 

1-41 


Never platn/ever plain 

R 

D*66- 

0 64 

0-77 

0*98 


•Smoking babies iess than 3 years before admission in which inierview occurred i^ored so Uiai always plain and never filter include some subjects who switched to 
nUer in this period. 

NB Subjects who have e>'er smoked pipes, cigars or handrolied cigarettes excluded. 

+ r + ,-p<0'DI)l; ++.— p<0-01; +.-p<0 05. * 


female lung cancer risk vary by filter/plain status at 
any given time point. 

In males, there was a clear reducing trend in 
chronic bronchitis risk by time of switch. In females, 
no significant differences were seen though, as for 
lung cancer, those who had never smoked plain 
cigarettes had the lowest risk. 

The results for ischaemic heart disease showed 
evidence’of conflicting patterns with an advantage to 
filter cigarette smokers for females and a 
disadvantage for males. However, no filter/plain 
differences were seen in either sex when subjects 
were classified according to smoking habits 10 years 
before admission. 

In an attempt to exclude patients who had altered 
their smoking habits because of onset of symptoms, 
analyses were carried out for lung cancer on patients 
who had not been previously hospitalised and who 
did not have symptoms of chronic bronchitis. This 
markedly reduced the number of patients available. 
The general relation of increased risk to heavy 


smoking was evident, but no significant reduction in 
risk in smokers of filter cigarettes was seen. 

In table 5, patients who had ever smoked products 
other than manufactured cigarettes were excluded. 
In additional analyses, smokers of manufactured 
cigarettes and other products who had ever smoked 
filter cigarettes had less than half the risk of lung 
cancer of those who had never smoked filter 
cigarettes (R=0-45, p<0-01). Analyses of all 
manufactured cigarette smokers and of only those 
who also smoked other products were also carried 
out for men for the other diseases, but conclusions 
were unaffected. 

Subjects were categorised by the tar level of the 
brand of cigarettes smoked 10 years before 
.admission. Though the lowest tar group generally 
had the lowest risk, the differences within any 
diagnosis were not marked or very consistent 
between the sexes, the only analysis showing a 
significant (p<0-05) trend being for chronic 
bronchitis in males, where the risk was almost twice 
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as high in smokers of brands with tar yields of daily or by altering the manner of smoking. A 

29+ mg as in smokers of brands with tar yields of number of studies have indicated that compensation 

17-22 mg. by increasing cigarette consumption is, at most, onfy 

For lung cancer and ischaemic heart disease, minimal,” and our failure to find any evidence of 
change in number of cigarettes smoked was not such an effect confirms this impression. In the present 
related to risk. Risk of chronic bronchitis was higher study, it was not possible to check whether the way of 
in those who had recently reduced the number of smoking had altered intake of tar or nicotine, 
cigarettes smoked. Another problem in relating risk to type of 

No clear relation of inhalation, relighting, cigarette smoked is that there is no time when there 
tar/nicotine ratio, holding the cigarette in the mouth are substantial numbers of both smokers of the old 
or butt length to risk of the index diseases was seen; high tar plain cigarettes and of smokers of the 
nor were conclusions affected by taking into account reduced tar filter cigarettes. 

any of the wide range of potential confounding A final problem genera! to case control studies lies 
variables studied. Details of these and many other in doubts about their ability to detect other than 

analyses carried out are given in the full report. substantial differences in risk. The method has 

recently been the subject of considerable criticism.** 
Discussion Biases in many such studies may distort the relative 

risks recorded, while small numbers and errors in the 
Before attempting to interpret the results, one must data can reduce the power to detect a real effect. As a 
consider the validity of the data collected and the rule-of-thumb it is suggested that a well designed case 
possibility of faults in the study design. Considering control study should be able to confirm a twofold 
validity first, it seems from such independent checks difference in risk but that, for differences less than 
as are possible that the data are of the level of this, the power of the study design may be 
accuracy usually obtained in large epidemiological inadequate. 

studies. That control patients originally interviewed As many have found, the risk of lung cancer, 
as cases were somewhat more likely to be smokers chronic bronchitis, and, particularly in those aged 
than those originally interviewed as controls is 35-54, ischaemic heart disease was positively 
consistent with some degree of bias due to patients or associated with the number of manufactured 
interviewers being aware of the diagnosis but may be cigarettes smoked daily and was negatively 
due to knowledge of smoking habits affecting associated with long-term giving up. A number of 
preliminary diagnosis. More serious are doubts about pieces of evidence suggested that those with an 
the validity of the smoking history data; about 10% of increasing burden of disease are likely to give up 
the subjects said that they smoked a brand 10 years smoking or reduce the number of cigarettes they 
before admission that was inconsistent with answers smoke. These include the increased risk in recent 
to a previous question on the time of switch from ex-smokers of lung cancer {in both se.xes) and of 
plain to filter cigarettes. ischaemic heart disease (in males), the lack of 

It is clear that our control patients, even though not dependence of risk of chronic bronchitis on whether 
suffering from smoking related diseases, contained or not a smoker gave up smoking up to 10 years 
relatively more ex-smokers than expected from the before admission, and the tendency for risk of 
general population. Also, the proportion of cigarette chronic bronchitis to be higher for those who reduce 
smokers reporting smoking plain cigarettes was Ihe number of cigarettes they smoke than for those 
higher than is seen nationally, not only at admission, who do not. 

but also for the whole 10 years before admission. A review” of the effect of type of cigarette on risk 
Whe'ther the factors leading to this discrepancy have of disease emphasised the consistency of the results, 
also applied to cases is not clear, and this creates despite the diverse nature of the reported studies, 
difficulty in interpreting the results of the analyses of noting that generally smokers of filter (or lower 
switching to filter cigarettes. It is not, however, tar-nicotine) cigarettes have a lower mortality than 

self-evident that comparison with population smokers of plain (or higher tar-nicotine) cigarettes 

controls would automatically produce the correct for those diseases most strongly associated with 
results. This query over the ratio of plain to filter smoking, and a slightly reduced mortality for those 
cigarette smokers among the controls has a'n diseases less associated with smoking. It is of interest 
important bearingon the interpretation of the results to compare and contrast findings from the present 

for which there is no known correction. study and from other studies for each of the four 

In theory, those who switch to cigarettes with index diagnoses in turn, 

reduced tar and nicotine may “compensate” by For lung cancer, findings from 11 studies'"* 

either increasing the number of cigarettes smoked provide 20 separate results. Nineteen show a reduced 
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risk in filter or lower tar cigarette smokers, the 
weighted average relative risk being 0-71 for males 
and 0-60 for females. In the current study, no 
evidence of a reduction in risk in relation to filters 
was seen in male smokers of manufactured cigarettes 
only, but some evidence of a reduction in risk was 
seen for those who had never smoked plain cigarettes 
compared with those who had ever smoked plain 
cigarettesfai in females (relative risk=0-68) and (b) 
among males who also smoked other products 
(relative risk=0'57). For females, however, because 
the highest risks were seen, not in lifetime plain 
cigarette smokers but in smokers who had switched 
from plain to filter over 10 years before admission, 
other comparisons of risk in filter and plain smokers 
did not show any advantage to filters. 

In comparing our results with those of other 
studies, a number of points have to be considered. 
Firstly, some variation is to be expected due to 
sampling error with 95% confidence liinits of the 
relative risk for most comparisons at least =30%. 
Secondly, there is the question of how to take into 
account the smoking of products other than 
manufactured cigarettes. As we did, Dean^ excluded 
such smokers to avoid problems of adequate 
standardisation particularly of number of handrolled 
cigarettes and to give a “cleaner" sample, but many 
studies have included such smokers. Thirdly, we have 
shown that the ratio of plain to filter cigarette 
smokers is much higher in the hospital controls than 
is seen nationally; it is unreasonable to assume that 
this is a problem specific to our study, but other 
studies do not appear to have carried out this check. 
For example, Lubin' presented tables demonstrating 
that a substantial proportion of “lifetime filter 
sntokers” had smoked filter cigarettes for over 40 
years, no comment being made that sales of filter 
cigarettes were extremely low even 30 years ago.^* 

Such data as are available for chronic bronchitis or 
emphysema from other studies all show an advantage 
to filters or reduced tar-nicotine (T-N). Thus Dean* 
found significantly reduced risks in filter cigarette 
smokers in both men and women while Hammond*" 
found non-significantly reduced risks, compared with 
high T-N smokers, in both medium and low T-N 
smokers. The dear reduction seen in our study in 
filler dgarette smokers in males, coupled with the 
somewhat lower risks seen in females who have never 
smoked plain cigarettes, seem not inconsistent with 
this evidence. However, it should be remembered 
that analysis of the effect of type of cigarette on 
chronic bronchitis is particularly difficult, especially 
in case control studies, because of the undoubted 
tendency for sufferers to change their smoking habits 
because of the disease. 


M R Alderson, P /V Lee, and R Wang 

Six studies for ischaemic heart disease***"”*' 
provide 11 sets of comparisons. Although three show 
some apparent adverse effect of the switch to filters 
or reduced nicotine cigarettes, none is statistically 
significant. Indeed, apart from the large Hammond 
study, where significant reductions in risk of 10-20% 
were seen in three of the four analyses, all other 
results have quite wide confidence limits and are 
consistent with the weighted average relative risk of 
0-96 for males and 0-85 for females for all the studies 
combined. Our results, if reported smoking habits 10 
years before admission are considered, are also not 
inconsistent with this weighted average. However, if 
one considers analyses based on smoking habits 
closer to admission, the patterns are much less clear 
and are conflicting for the two sexes. Thus, compared 
with smokers who always smoke plain cigarettes, 
those switching to filters in the 10 years before 
admission show a risk of ischaemic heart disease that 
is significantly increased in men, significantly 
decreased in women aged 35-54, and unchanged in 
women aged 55-74, An explanation for these 
conflicting patterns is not easy but may lie partly in 
the effect of incipient disease on smoking habits and 
partly in the inaccuracy of statements regarding 
smoking habits. . 

Whether smoking itself is related to the incidence 
of stroke is not established. Both Dean* and 
Hammond*' show lower risks in filter or reduced T-N 
smokers, though only in one analysis 
(Hammond : male : low v high T-N) was the 
reduction statistically significant. Our own study 
found no significant relation of either lifetime 
smoking history or type of cigarette smoked to 
stroke. 

Our results do not show, for any of the four 
diseases, an advantage to filter cigarettes that is 
clearly evident in both sexes. However, they are 
compatible with the genera! impression from other 
studies that switching to filter cigarettes is likely to 
show a benefit for lung cancer and for chronic 
bronchitis. In trying to find reasons for the unclear 
result, a number of points should be made. (1) There 
is clear evidence of a bi as from patients with incipient 
disease (whatever the cause) altering their smoking 
habits, (2) Smokers are now more inclined to accept 
that smoking entails risks of respiratory disease and 
heart disease than hitherto.*" This may have affected 
the validity of the responses to the questions on 
smoking. (3) Filter and plain cigarettes differ from 
country to country, and from time to time with 
consequent variation in relative risk. (4) Those who 
initially switched to filter cigarettes may have been 
individuals who obtained a lower intake per cigarette 
by virtue of the way they smoked (thus being at lower 
risk of disease independently of their switch to filter 
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cigarettes). (5) Individuals switching to filter' 
cigarettes may “compensate" to some extent for the 
reduced deliveries of smoke constituents by adjusting 
the way in which they smoke.” These five points 
taken together may help to explain differences 
between our results and those seen in other studies, 
though one cannot quantify their relative 
importance. 

Those concerned to reduce the burden of disease 
from smoking will wish to consider the present 
results. The data confirm that never smoking is the 
ideal, with starting smoking 'iate", keeping the 
maximum number of cigarettes down to a low- level, 
and stopping smoking “early’' all associated with a 
reduced risk. The results also indicate, in line with 
those of other studies, that, at least for iung cancer 
and chronic bronchitis, switching to filter cigarettes, 
may be associated with lower risks of these diseases. 
Our findings, especially for iung cancer, are not 
particularly clear, and the study highlights a number 
of difficulties in obtaining valid estimates of the 
effects of changing the type of cigarette smoked. 
More research is needed. This is in agreement with a 
recent statement that evaluation of the health effects 
of low yield cigarettes will remain a challenge to 
experimentalists and epidemiologists for many years 
to come.“ 
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